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Abstract (Basic) : EP 1013692 A2 

NOVELTY - A catalyst (I) for polyester production comprises a solid 
titanium compound that is prepared by dehydro-drying a hydrolyzate 
obtained by hydrolysis of a titanium halide and has a molar ratio of 
hydroxyl groups to titanium of 0.09-4. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for (i) the 
preparation of a polyester by polycondensation of an aromatic 
dicarboxylic acid and an aliphatic diol or ester forming derivatives in 
the presence of the catalyst (I) . (ii) a method of a treating a 
polyester, prepared using (I) and in which reaction has been completed, 
by contacting with an aqueous phosphorous acid solution, 
hypophosphorous acid solution, phosphoric ester solution, phosphorous 
ester solution or hypophosphorous ester solution that each contain at 
least 10 ppm phosphorous atom (iii) a polyester containing 0.1-200 ppm 
titanium, 0.1-500 ppm of a metal M, consisting of beryllium, magnesium, 
calcium, strontium, barium, boron, aluminum, gallium, manganese, 
cobalt, zinc or antimony where the molar ratip Ti/M is 1:50-50:1 and 
0.01-100 ppm of a tint adjusting 'agent . (iv) a molded product, a blow 
molded article or a preform for a blow molded article prepared form the 
polyester . 

USE - The catalyst (I) is useful for the production of polyester. 

ADVANTAGE - The catalyst (I) has a high activity and the product 
polyester has good transparency and tint. 

DESCRIPTION OF DRAWING (S) - The figure shows X-ray diffraction 
patterns to explain a method of measuring a crystallinity of a solid 
titanium compound. 

pp; 83 DwgNo 1/2 
Technology Focus: 

TECHNOLOGY FOCUS - POLYMERS - Preferred Composition: The catalyst 
(I) is obtained by hydrolyzing a titanium halide and a compound of 
beryllium, magnesium, calcium strontium, barium, scandium, yttrium, 
lanthanum, zirconium, hafnium, vanadium, niobium, tantalum, chromium, 
molybdenum, tungsten, manganese, iron, ruthenium, cobalt, rhodium, 
nickel, palladium, copper, zinc, boron, aluminum, gallium, silicon, 
germanium, tin, antimony or phosphorous or a precursor of the compound, 
preferably a magnesium compound. (I) contains a cocatalyst comprising a 
compound of beryllium, magnesium, calcium, strontium, barium, boron, 
aluminum, gallium, manganese, cobalt, zinc, germanium, antimony or 
phosphorous, preferably tributyl phosphate, trioctyl phosphate or 
triphenylphosphate, or a cyclic lactone or hindered phenol compound, 
preferably a mixture of 

5, 7-di-t-butyl-3- (3, 4-dimethylphenyl ) -3H-benzof uran-2-one, 
tetrakis (methylene-3 (3, 5-di-t-butyl-4-hydroxyphenyl ) propionate) methane 
and tris (2, 4-di-t-butylphenyl) phosphite. A tint adjusting agent, 
preferably Solvent Blue 104, Pigment Red 263, Solvent Red 135, Pigment 
Blue 29, Pigment Blue 15:1, Pigment Blue 15.3, Pigment Red 187 and/or 
Pigment Violet 19 is added in the esterif ication of polycondensation 
step . 

Preferred Method: The polyester, preferably polyethylene 
terephthalate has an intrinsic viscosity of not less than 0.5 dl/g, a 
density of not less than 1.37 g/cm3 and an acetaldehyde content of not 
more than 5 ppm. The polyester is treated in an organic solvent, 
preferably an alcohol, a saturated hydrocarbon or a ketone, preferably 
isopropanol or acetone. The polyester contains not more than 4 ppm 
acetaldehyde and when the acetaldehyde content is taken as W0 ppm and 
the acetaldehyde content in a stepped square plate molded content 



obtained by heating the polyester at 275 degreesC is taken as Wl ppm, 
the value of W1-W0 is not more than 10 ppm. The polyester contains not 
more than 0.5 wt.% of a cyclic trimer and when the cyclic trimer 
content is taken as x wt.% and the cyclic trimer content in a stepped 
square plate molded content obtained by heating the polyester at 290 
degreesC is taken as y wt.%; x and y satisfy y at most -0.2x + 0.2. The 
polyester has a ratio L/T of flow length (L) to flow thickness (T) when 
injection molded at 290 degreesC of Y and the intrinsic viscosity of a 
molded product is X dl/g; X and Y satisfy Y at least 647-500X. The 
titanium atom content is 1-100 ppm, the magnesium atom content is 1-200 
ppm and the wt. ratio Mg/Ti is not less than 0.01. The molded product 
is a film, sheet or fiber. 
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<(±0. 0 l~2^)iEIt:feS. TjcgSfikf-rPXitD^ 

[0 0 3 2] 7mMt+?>bWl<itte. ftttWK(4 

iz£r,iim*ttmm\j3i-?&. mz. ?sm#W£ <t 9 

6 o o*C^Tijn»-r-S»c:i:^J;-?»Jn»Mfi^M^-r«.. 
6 0 0°C£ Ximth ZblZk 9tt*7K#2«KU * 

&mz*tLxmmt&h(7)ti%z.t>tiz>t.z#>. mmm 

ia^^?ytti^4^?-*y£**J4, «B 
9. 6 7 - (1. 3 X (17/14)) - (0. 

60013 &m$m rvtzmn & 
ansa ass 



[0033] J: OftftWWJ, W*tfIHKi$fc:**0fflfc 
%T£> 0 . ff 6.73 JtS%T'£> 0 . . 6 O 0 

•c * x-coimf&WLRrf 9.67 *s%t* o . ssg^** 1 

1 . 3 S*%T& 0 . fflSR**** 1 4 p p mX'hhWr^ 

[oo34] a^^^x-fb^i oog+wy 

[0035] 
[*1 3 

46 4- 4 7.8 8 = 0.9607 

m-£*r») en one?*) 

[0036] *fcBB*«*f-^ ^-ft-^I^Og^fc ilK 

[0037] 
UK2] 



0 0 1 4 X (36. 5/35. 5) ) = 8 



0 9 0 



[0038] JJEffWIS»fcf*«***«oa!I3tffi*»A>* 
^E&3tw>flnS^li*#* (fiS%> (iJJlTtfOJ: 3»=« 

8. 090-6. 73 = 1. 360 

Zix£ *)Mfc$&J-f>it&V3l 0 0 ««f>t=#4il** 

( 1 . 360/18) X2 = 0. 15 1 1 

SS^-*fit<7)^;Ht (OH/T lib) tf#tbt>tl&. 
[00391 0. 1 51 1-5-0. 9607 = 0. 1 57 
[0 04 0] ifcBtMjW-^xflteW d-a) £47/111 

ttt^f-^x-ffcit^ <H>> «, wm&EU&lfiWblxZ 

m±^>\^m\ f*HHBS5 2-5 7 2 9 1-94M8 
^#^■834 7-2 6 5 9 7-9£Wrat3*t'Oit**' 

v^ym (Hji Oitmmzti.. ^wtJmmn 

^/Ht(4i : 4Tfc&<. ) fc*HWtelWr* 0>*C** 
£ t . *J J:tfWBHl85 0-1 5659 5#&fBfl!rCJK'J 
xx-r/HStfflftKHEi: LTffl^ t>tiX^&fflt1-?yb 

[0041] 4fc*»BJffc«£EH|c^**>'flteBl 



d-b) (±. isft-^ft+^f-^y (Ti ) t. mcoim 

(E) fca%/Mt (E/Ti ) ifi. 1/5 0-5 0/ 
1, »4t<«l/4 0-4 0/1. 2£>(C#4L<J4 
1/3 0—3 0/1 T<fiS-Ik#$f4 L-V*. 

[0042] *5MHfc:ffi41l«5«^^ X<Jfc£W (I-a) 

^0— lOOOOppm. Jf4t<{4 0— lOOppm 
X'hZ. 

[0043] .LiBfflfMfr*-* y-fb-^to ( i-a ) liTEfli 
(ID kWffl^fL. ilSISfr^-^^y-ft:^* (i- 
b) (4, ^wJfEtT^^J (II) t«ffl$ix4. 
ft-frft (H) 

•fb-^J (ID 54, <'J U^A. -7/^y»7A. */Uv"7 
A, ^>Dyf)A, *>7^ s T^S-^ 

a, tf'j^A. -?ytfy. aA/wh. ais. y^v-^ 
<i:t>i 8<07aR<^k-&*-c*s . 

[00441^'J If "7 A. -7^v"7A s ^;U>"7A S 
Xhnyf7A, Tf^SR. r^5->7A. ^ 

y^A s -?ytfy, aj</uh. ^7-7^. r 
yf-^y*i4t^U y*>fe*4WJ: OiSi4^4^ : 0:< k t 
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t 



c o o 4 5 ] &ti , «j y-tt&Wit LTti, 7c^ojf ag« 

§lliBL 1^21, MX8^±^4^oS^JS, ^7U3 
-t>a. ^x^Afcit/T^S-^AA^Sffft-g.^ 

CO 04 6] ★fRWCfflV^tt^'ffc^lfc (ID bLXX. 

a. s-ter/vs— >7A N r/PS-^Acor-fef-^r-feh 

h Sftr f*>W 6ft. WCBBr/P S - A * fctt 
[0 04 7] JWyMt&Mt LXit, WWt/W>J*tt 

Ay ^AOT-fef-^T-t h-*-- big&zwmft>ix. ft 
[0 0 4 8] aA/UHb-^fUkLTli, »S=J^h5r 

3A';l/b«7-feW-t h^- h^f*^ff 6ft. !f$ 

[0049] ^y^^Mt^b t-Tfi. PIT?/* 
i^A&fc'c»5ir?/*v-?Aig. ^S7^^.y7 

b&ZZtfmif 6ft. tttePKv^S^Ai fcli 

[0050] VVtfV-ffcittfSji: LT{±. 

[00 5 1 ] xhoyf)AMt LT(2. ilxh 
n^i^A&^fliffiBgXhoy^Aig. ^K^ho 
yf-^A. igfl:^ hnyf^A, ^.Noy^-^Aor-fe 
fvPT-fe h^- M&&fc*##{f 6ft. WfciHSx hny 

[0052] m&tt&mt LTti. mjHSffifcifOlSJtt 
IHEttftL iftBSEfS. WtStts WW>T*+JUT* h 

AW4 U\ 

[0053] ^/l^-^A-ffc-^h LTli. rBMt^ 

[0054] yyft^^^Kiituiis yy 
vifekSitby^A. y^y>A > v>wt=jm 



a, 'jystz^kflt^hoy^A. yyit7j<^-xbo 

^-J-^A. yygiy/P^-W, 'J^S^y^A. y^ 

igr/i'S-^A. yyi^&^i:*W6ftS. cicoa 
6 . y yiw- h y y yiz*it b u * a. 
yyg^-^MOA. yygt^y^A. vymzx 
at^y^A. y^s^-^y^A^'if* t<ffiffl$ft 

[0055] y >te&b<7>?*>mv ymt&t lx 

<03g?£&«. i^n^A. ^7-*7A. *j«fcl^T;l/S 
- 1 7A^6^{fftl.^< 1 t> ltt*>£K<0ffiy VRIS 

#teffl$ft. ftfttfnct*. syyssvfvA. ffiyy& 
th | J"7A > gy yis^'j^A. 

a, ffiy^-is^n— ^a. iyvf;\'ij7A. iyy 
17*S-W, S'J i'*W6ftl>. z<r> 

•3-6. y a. ffiyyK^y^A^-, 

#4L<ffiffl$ftl>. 

[0 0 5 6] fc&fo (II) fcLTte. ift.6«7)^*»-et 

A-ft^ftu&tjffiu^. ift.6<oYk^Bi (id t±. ia* 

[0057] zni. o ( II ) li, ±EIS«eKf' 

?>lt&®> (I-a) tfrOif-^i:. -ft^flg (II) tf»<0* 
WEH'kO^Hfc C (II ) / (I-a) : . 4fc»4±EEB 
(I-b) 'Pcr,^^ytij:v : mcr>7tm 

b . €-^5 ( II ) *«&JISJj§C-?i Ot;^ C (II)/ 
(I-b) )T, 1/50-50/1, Jff4L<ttl/4 
0—40/1. J: 0»S U<{il/3 0~3 O/lcOlE 

■&*t:*4ft.iA«S J FllWCft*. afc. -ft;-^ (I 

I) tU. -7/^^A^ft^ffl^S^(C{±. 

±Sfflf*ttf - ^ y-fb^% ( I -a ) «t«of - ^ v i: , v 
^^A-f^fe^MsM^t^Sitb CMg/ (I- 
a) ) , 4fc»4±EH*«ft'f"^^'fK^ft (I-b) *<0f- 
^yfcj:t/fte^7c*i:s v/^^^A-fL^tf^MgM 
ftOtUtCMg/d-b)]?. 0. 0 1J2LL, # 
4L<{±0. 0 6— 1 0, »KW4L<1±0. 0 6-5 
c0IEH<75S:Tfflv^6ftl)C:^:t>a4U^. ^Ojro^rie 
fflT^/^^^A-fb^Sr^fflr^i:. ^6ft&*ryx 

[00 58] ;Kyj^^;UOggjf:frj£ 

[0059] ( f^mmm ) ^xt-jm 



(7) i200 1-64378 (P200 1-64 3JL 



t o o 6 o ] ^wz-m^t>tih3imwJ*i>vxvmt 
[oo6i] mmmv*-)vt uri±, xf-v^^y a 

-;K MJ/f-V-^'Ja- ;K rnti/y/'jn- 
/K f>7^fU^ l J3-;K ^M^yf-zl^y 3— 

[00 6 2] *«Dt"C»i, ^J&S^/WO-gSfc 
fcfcfc. T^'tyS!. -feK^vK, T-tf 9 -4 >T£t* x# 

fc LX&m-fZ Z fc tfXTZ , JMfi&^-rt-fc fc fc. 
t'X7i;-iK ;vf h'D^yx 2,2-f X(4-iS-b H 

[00 63] §^C#$6Hjm±. t^'J^^lL b'J> 

-;k* <y?i'M'J h -A* fc* a^BK&ftd' 

[0064] (x^f/WfclS) ^'Jixf/^ 
BHW-ifcHtl/C. SHM^^/l^K* 
T^WttSttSBW**:. ISfl^S^wPifcti^OX^-f 

[0065] *«cwfc«±. ^mm : JA/^>-mttM^ 
xxf;«fiifl; fc **tt* 7'j- * raw s . - 
x?M»ti!e&mft i ^teittr . a* i . o o 5- 

1. 4=E/K SiKttl. 0 1 — 1. 3*A^0»lftK 

i»x 7 'j xx-f/wtsnsxsKaMWte^ s 

[0066] xx-r;MfcRJ£ti#?2 L < l±2fflJjLh<7)x 
Xx/Wt^g£ t£?"Jfcj£*§ L^SS-fflv >txfwy 
^Ua-zWaWKK-ri^ffTT. KJSfc<J:-oT£jiSLfc 

[0067] x^rMbRiBxsiia^^ar^iftS 

*U SSl©B<DxXxA''fkBOGl±. RJKM»*2 
4 0-2 7 0-C. i?jfcL<(424 5-2 6 5*C-e*>9> 
ff^'0. 2-3kg/cra2 G. StKliO. 5 — 
2kg/cm! G<0^TCfr*>*U £tzfm&B?>X- 

XT-ivmmz. mm. 2 5 0-2 8 o*c, 

}ff£L<(42 5 5~ 2 7 5*CT*9. JEWO-l . 5 
kg/cm' G, |f^L<li0~l. 3kg/cm' go 



[00681 xx-r/P-fcraSSr 2 a»T^I«W4«*t= 
|gig@*>j:Z/m2S@coxxr;HbR^fr* J -?- 

*L*hjjB<^«fflT* o , 3 rngPAhx-mm? zts&iz 
»4, «2SB^«»a<oia«r* , cxxT-;HkK^ 

fHi. JjeSIS 1 SB^JtS^fc *RSBOR*6*fr<0 

[0069] mm, x^^wtsic^saHrcsats 

ixS*£-fc<4, SB 2 K B<7)xxf^Wt^J£<73R^&Jg(i: 
1^2 4 5-2 7 5-0, ff4L<li2 5 0 — 2 7 0*C-C 
350. JBE3j(4iI?i? 0-2 kg/cm* G . IfiKIl 
0. 2 — 1. 5kg/cm2 GT^iXJi'iVi., 

[0070] £fti^#Kfci3(t&x;*^Wl^J£* 
lis IStSlBRttSivflrvva*. #SPifc:fctt4xx-riHt: 

(4ji# 9 0 %ULh. if 4 L < J4 9 3 %m±fcit-f S d fc 

[007 1 ] i^xxf-MtXStcJ: 0. 3fWJIi<*#rt' 
^y^fcflglSJS^-^fc^xxx/HkKJE^ (ffiftSi 

0 — 5 0 0 OffiMX'foZ. 

[0072] iifi^J: d ^x^^WtOlSTff bixtzfc 

<m^mt. ^x-mm^mmmm^TM^zm^^ti 

fc*f8£M»<o#OTfcs xx^WfciS'CW&iirtHK 
»3&£*£s MHTT"C\ A^^yx^r^HJuSULto 
iflJS (M^2 5 0— 2 8 0°c) tiiraaft-fiikt.fcO* 
znmm-&Kmx*i±, ttu&vmwsa?* 

[ 0 0 7 3 ] iaBTCff->T«»J:<. * 

&K?Bfc4H'tt fi^T «fcv\ #iR(i\ SfiS£-KJEa*& 
»S3»rcff*>n4«^t=li. *1»BWW8*KJ6W:. 
KJC«aK* t 2 5 0 — 2 9 0'C, Jf4t< (42 6 0-2 8 
0°C. ffiM500~20tor r N #4L<{42 0 0 

— 3 0 t o r rcO^TTfrirfU fi^SWS^-RJE 
(4. RiKflK^2 6 5—3 0 0*0, »^L<t42 7 0- 
2 9 5K:. JE^J*U 0 — 0. 1 t o r r„ Jf4 L<f45 

— 0. 5t or rcO^TTfffcilS. 

[0074] SfB^-R^Sr 3 K»J2LtT*3frr 4*^t= 
{4. *2SB*»4.*»»BOl»«BIT<!0Mi^RK 

{4, ±mi&sv>&.i&&tttm$mE<7>Km?kfti:rtm 

*<2 6 0~2 9 5'C S #^L<(42 7 0-^2 8 5°CT\ 
JE^)*<5 0 — 2 t o r r „ if 1 1 < (44 0 — 5 t o r r 

[0075] ci^i a %nms%.mx'ii. mwm-s^y 

fciam (I -a) 4fcllBI«cK*^^>"fl:^* (I-b) Sr. 
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i%?mn-T. o. ooi-o. 2t^%, m-tv<ii 

0. 0 0 2 — 0. l*/l<%Qtmi-&Z.bti < W.£ U*. 
[00 76] Etttt^Wkl^ (I-a) kfci>KfflV% 
t>ti&it&fa (ID . (i- 
b) €:ffl^SI^^S^«fCffiV^ix|,^ft (ID 

^Jis^mm-c 0 . 0 0 1-0. 5 ^ ;i-%, #4 L < 11 
0. 0 0 2-0. 3^;W%c0ST'^ffl-f-Sifc^*Mt L- 

[00 77] ZCOX ?%fflmftf-?><ki*m (I-a) t 
ik&fo (ID JiP&SrSttSiE. ifclifiBWeR^^yft* 
% (I-b) <«W36fcTflAft (ID *>*>&4Ji4SK 

ftfcHE^**— fS«SJn t> , «Rlslfc:WC8Hllll,Ti 
ifc. -fk^flj (ID £flWH-4%6\ Bttttf-* 
Vtt&fa (I-a) ifctteWcRfrf-^v-ft^fft (I-b) fc 

[0078] am^K-en. s^w^rrc 

hiJ7i^/W7i- b^rt'cOU^JCx-r/H®, h- 
y:7xX/W3fr.*7T-f K hyxKf^^7r-f 
K h DX/-;t/7i- W^7t^ f-3rk"<0ffiy >K 
IXf/H, ^7^^X71- K -/7fWX7 
x— K t7ifMX7x-K y'IfM^7i- 
K t7>fy7"nt;l/*X7x-b. yMV/nW* 
^7x-h, i^/f-zV^X^x-K t7/fMX7 
x-K y'7fWX7x-K y^?fMX7x- 

[oo79]^«j:5^u v<te^<r>mmm±. ^mm 

>VX>mztt t"Cs W.V Wk-^4" «o y >-M^m* 

t. 0. 0 0 5-0. 2^/u%. KKIM. 0 1- 

o. iw%<7)mx'hhz.btm&L^. 

[0080] JsUb*>«fc o^fflg^X?lTl#£>*l4* 
>Jx^t;W««RRW« [IV] (10. 4 0-1 . 0 d 1 

/g, ffiUiio. 50—o. 9 0di/gt*s: 

i:**M4U\ - WS^Xg^ft^S B £ 

[ o o 8 1 ] $Nfc s **mmtzwx. wa&x. 1 1 

VI it. OTxXf/H. 2g^o-;nn7x/-;H 
5 c c «*>fcllWR*»Ufe«s tffflL-T 2 5-CT«l^$^ 

[0 0 82] v:oSB^X^T#^4^yxX-f,u 



7^£ft4. 

xxx;Wl. BMte J: 0 $ 4) tSfflSSiiirf 4 i b #<T' 
#4. 

[0083] BHfflWi'&xat:«»$*L4tt«bKUx^ 
■fMa 1>X i> 4 v>„ 

[ 0 0 8 4 ] .r <04 5 4riHlttJM£IiBI£, «MfcKy x 
Xr-^m^^nvMHS. 1 2 0—2 0 0"<X *?4 L< 

«i3o-i8 o°cco&mz i &frt>4 mmwkt 4 z 

blz^T'froZbVT'1*Z>. ttiZ<7>J:3Krmmti l 

T\ 1 2 0 — 200 •C^aJKT' 1 $HffliaJbJnS&-f 4 £ i: 

[0085] Wmtirft*tlk#Vx.A 1 f'M±* tSAft 
JS6&*20~509$-C*4£i:j&«a±U*. Srfc, i(7)f 

biami-eh*) . iHM&Afts *ut# y xxx/ko«§ 

fc^n*±. a^o . o 6 d i . 
[oo86] Bfisstexgtt. t «, i 

9, ffiK7>*19 0— 2 3 0"C. »4L<(±1 9 5—2 2 
5*CTS>9. E^l k g/cm2 G— 1 OTo r r s 
»4 L<tt*E*»6 1 0 OTo r rtOjfiffTT. 

[0087] ClcOJ; p *BBffiffl8^:nS£fcT»fc*i*: 
ttttsKUx^/UfcHi, Witt»^F7-6 4 9 2 0^- 

«, fil«7Kyx^-f^$:*. 7kgeu *mSl*lPftffi 
i}X^ 7mf*tt£^ti:b'timZitZ>Ztlz£K)ft*> 

[0088]u«ia teLTft&fttttMfctrux*? ;P 
WKBttSJi, a»0. 6 0-1. O0dl/g,»i 
L<(±0. 7 5-0. 9 5dl/«T*4ii:*«aaL 
*f ^ . ±f e^O J; •p^rJi^. r/HbXS k k S *tr 

^yx^x/^SSSitXSfl^'-y^. *»K*s 
cOV^-fixT-t^f-? Z b tfX-Z 4 . 

[0089] *muz&&#vjLXT>m3kmim. w 

KHWcttf-^^fl:** (I-a) 4fcl4Hfls«*^^>"fli 
^f55 (i-b) fli^tt (ID ta^SrO. ^-^a (I 
I) * < V^-v'7A'f^!fS!J-C^4m±, ,1f';xfl/> 

(I-a) 4fcl4IB*M)Mff-^ 
Wk^W (I-b) t« V^^v">A-fk^t*^^4S4 
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ftcomWUfciSX-frZm*' ^X . _k*B Lfc J: 3 £:7r}£T-x 

[0090] zco^ "fuy ^/Hi^ii'f-wxxf/l' 

LT, 80=E;P%JjLh, 0£ L< 149 0;e/^%J^Lhi'5^ 
S<}:3:5:*•C-ffl^^^'U xf-l^^ya-^lfcll-to 

^xf-f^mmummmiMum^-^ 1 o o^u%(c 

ttLT. 8 0*^%m±. #£L<i49 O^E/l^Lti 

[009 1 ] Z<7)£olzLX&t>tli2.#0X- J f-l'yTl' 
7?ls— M4- ^- 1~~ 2 OOppm, #£1 
~10 0ppm<?)iEB£&S£i:a*#£L<, V?*^ 
WM* ! l~2 00ppm, #^1 — 1 OOppmO 

(Mg/Ti)#0. OIJJUi. #*t<«0. 0 6~ 
1 0, mz#£ L<i40. 0 6 — S^OKHKftSifc** 

£O-£ft#0~l OOOppm, Jf?£L<<40~l 00 

[0 0 92] iftiO.tafcUttfeftfcstf'JXfl'i' 
T-^7?V-H4. 2 7 5'CcOfig^a«T-JP:$4mmc7) 

*?)£L<ii:0~l 0%X'foh. 
[0093]M Xlt. 5 lcLT«5££;h.& . 

g£?aJK14 0°C, ETJl 0 t o r rCO&ftX'l 6B*S 
&JMm;comM*:m^xmk2it. ttlfcKUxf-l^ 
yfV7?Wh cO^^-t-^-^S: 5 0 p p mfcTRwf 

[0094] ifcfc, £&3 futfttt* vx-j-uyr-ioy 
9v-v*%xwmfflfi (*) «M-7 0A«-aji©i!a»fc 
jro^u ®^2 7 ^s^ai*iae 1 sx:<r> 

[0095] ;«MiAWW*it tt*l 2«K 
I*iiJ 6 O^fcSrS 4 3 tc^^* 5 l«$^W{fJ^ 
fiSic, ^^titzW^.^)^vy^vys>v-Y^ 

fl^* 1 fflSfc 0 Oteffltttfltaite 7 5gt*4.MX 
8BatWRkU"CJi. ItflMBWMMfc l l~15l@Sco 

[0096] Rtf*«*EttiaaWMi. 0 1 fcwtf-J: 3 *r 



W) HGM-2DP&IV^. H#*A«t««»«aOC 

gis<^rx£«i£-t£. 

[00 9 7] ZOXdZtfO^UyT-i/yfls-b 

msnsff'j?* < s ** h jummzm^ imtzw* 

[009 8] £<0J3fcLTt^S*lJfc#yxj*f/U 
14, t£fc^^»^«'L «i«f, SJSPK SWk 

^Ttifr<r>m®X~M\il-Xi>J:<, fi^SnXM. 
-> s' -y * tZ 4 *) & I fc i <0T* -5 T 4 V t. 
[0099] i *>X» t>iX&XVx.*.7-M&. 

[Oioo] *%ffliz i.->x%^fih^u^^)V, m 

7<iv^ mm%t"Z!im?zijmtvx&mk& 
[oioi] mm. # ±ie 

WB&n^Wzm$Lti®2&i.Zy:$&X-. 
xf-i^y-f 1/7^1^- hA^SttB^tcJ: 0 7°'J 7^-- 

*Sr^3t-T ■g.Tf*^ if* 2 * 4 . 
[0 102] 7-f;UA^^(±>—h2r^-t5*1*hL 

It #y x-J-l^ y-r U 7 ^ h ?: Kc Vfrh W 
[0103] Kt»*figJ^f &*J£LTl±, ^UlLfe*f 'J 

[0 104] 

$wfrt>w*&Mxtb Lxmmzixx^fzy^- 
fjMt&'Sfa. ry^yit^mzit^xm^mm&'&X' 

^y xx^^5rSKt-ri> i i ■& . 4*£s 

t Ko^a^^ri ^ y xxx>'^S:^#•& i 
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» 



5. § 6tC*^t£ffi*xKy X^-l^-fU^^U-hi} 
[0105] 
[0 106] 

[Knew] m&&±£ *tt&fa<DfflR 

1 00 0m i tfjxmt'—tr-izWM ;t>7k5 0 0m 1 

isti 2 5 o o hwe , is imastoCtim-eim t^mt 
*r 5 @^ L>t . -9iffi£comwi-ftm± 2 5 o o mn. 

£ 7 0°C S lOtorr, 1 8B9BO«JEfla»T'*^S' 

[0107] ftciummki-* yw&m±m&&fm 
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